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Abstract 
In dengue-endemic countries such as Indonesia, Zika may be misdiagnosed as dengue, 
leading to underestimates of Zika disease and less foreknowledge of pregnancy-related 
complications such as microcephaly. Objective: To assess the attitudes of frontline 
physicians in a dengue-endemic country toward testing for Zika infection among patients 
with dengue-like illnesses. Methods: A cross-sectional online survey was conducted 
among general practitioners (GPs) in Indonesia. The survey assessed their attitude and 
also collected sociodemographic data, characteristics of their medical education, 
professional background, and workplace, and exposure to Zika cases. A two-step logistic 
regression analysis was used to assess possible variables associated with these attitudes. 
Results: A total of 370 GPs were included in the final analysis of which 70.8% had good 
attitude. Unadjusted analyses suggested that GPs who were 30 years old or older and those 
who had medical experience five years or longer had lower odds of having a positive 
attitude compared to those who aged younger than 30 years and those who had medical 
experience less than five years, OR: 0.58; 95%CI: 0.37, 0.91 and OR: 0.55; 95%CI: 0.35, 
0.86, respectively. No explanatory variable was associated with attitude in the fully 
adjusted model. Conclusion: Our findings point to younger GPs with a shorter medical 
experience being more likely to consider testing for Zika infection among their patients 
presenting with dengue-like illnesses. Strategic initiatives may be needed to enhance older 
or longer-experienced physicians' capacity in diagnosing Zika infection. 
Keywords: Zika virus, Zika fever, attitude, general practitioner, Indonesia 
Introduction 
Approximately 3.9 billion people in more than 120 different countries are at risk of becoming 
infected with three major arboviruses: dengue virus (DENV), chikungunya virus (CHIKV), and 
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Zika virus (ZIKV) [1]. Globally, dengue incidence has increased 30-fold in the past 50 years [2]. 
Since it was first reported in the country in 1968 in the capital of Jakarta, dengue has become the 
most important arboviral disease in Indonesia with significant morbidity, mortality, and 
economic consequences [3-5]. Although no outbreak of Zika have yet been reported, serology [6] 
and molecular virology studies [7] have provided evidence that ZIKV is present in Indonesia, 
superimposed upon the burden of existing arboviruses in the country. It has been hypothesized 
that background herd immunity to ZIKV or cross-protection by antibodies against other 
flaviviruses such as DENV might have prevented the development of large ZIKV outbreaks in 
Asian countries including Indonesia [8].  
Due to antigenic similarity, similar clinical presentations and the lack of a widely available 
specific Zika diagnostic tests, co-circulation of both DENV and ZIKV could lead to potential 
misclassification of diagnoses and an underestimate of Zika cases. This could increase the risk of 
pregnancy-related complications that are specific to ZIKV, but not DENV, infection. Early 
diagnosis of Zika could help mitigate severe pregnancy-related complications. However, there is 
a lack of understanding the attitude of frontline physicians towards initiating the processes to 
diagnose Zika in a dengue-endemic country like Indonesia. Therefore, the aim of this study was 
to assess the attitudes towards Zika testing of frontline physicians in a dengue-endemic country. 
Information generated from this study will better understand clinical readiness and vigilance of 
physicians against future outbreaks of Zika.  
Materials and Methods 
Study design and setting  
A cross-sectional online survey was conducted among general practitioners (GPs) in Indonesia. 
Invitations to complete an anonymous online survey were distributed by social media to the 
members of doctor organizations or groups. Prior to the start of the survey, an introduction page 
showed information on investigators and contact details, aims of the study, and its expected 
benefits. The survey was estimated to take approximately 10 minutes.  
Study instrument and variables 
We developed the questionnaire to assess the attitude and to collect a range of potential 
explanatory variables. The questionnaire was developed in Bahasa Indonesia and was tested for 
its reliability among 30 participants during a pilot study. Two medical microbiologists were 
appointed to evaluate the questionnaire’s validity and the questionnaire was finalized using 
feedback gained in the pilot test.   
The response variable in this study was attitudes toward testing for Zika infection among 
patients with dengue-like illness. To assess the attitude, participants were provided with the 
following three statements: (Q1) “Patients with dengue-like illness (presenting with dengue signs 
and symptoms) might possibly have been infected with Zika”; (Q2) “Patients with dengue-like 
illness with a history of visiting Zika endemic countries should be suspected for Zika infection”; 
and (Q3) “Patients with dengue-like illness with a history of visiting Zika endemic countries, 
should be recommended to be tested for Zika test, if a lab facility is available” (Q3). The possible 
answers were on a five-point Likert scale. Responses of “Strongly agree” and “Agree” were 
classified as a positive attitude while “Strongly disagree”, “Disagree” and “Neither agree nor 
disagree” were classified as a negative attitude. Participants were dichotomized into having a 
positive attitude if they had positive attitude for all three questions.  
The explanatory variables were sociodemographic factors, characteristics of their medical 
education, professional background, and workplace, and exposure to Zika cases. Basic 
demographic factors included gender, age [classified into less than 30-years old and 30-years old 
or older], and educational attainment [medical doctor and medical doctor with master degree]. 
Type of occupation was divided into GPs, GPs who also had faculty appointments, and GPs who 
were also specialist residents. To collect their workplace characteristics, the participants were 
asked about the type of workplace [community health center (known as Pusat Kesehatan 
Masyarakat [Puskesmas]), private clinic or hospital and public hospital] and location of 
workplace [district (rural), regency (sub-urban) and province (urban)]. In addition, the 
participants were asked whether they have attended local, national or international conference in 
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the last five months as well as their length of medical practice experience in year. To assess their 
workplace facility, the participants were asked the availability of specific testing procedures such 
as polymerase chain reaction (PCR) and enzyme-linked immunosorbent assay (ELISA) and the 
availability of access to scientific journals. To assess the exposure to Zika cases, the participants 
were also asked whether they had contact with patient(s) presenting signs and symptoms of ZIKV 
infection in a clinical setting. 
Statistical analysis  
To assess the possible variables associated with positive attitude, a two-step logistic 
regression analysis was employed. In the unadjusted analysis, all explanatory variables were 
analyzed separately. Variables with p≤0.25 in this step were entered into the adjusted analysis. 
Estimated unadjusted odds ratio (OR) and adjusted OR (aOR) were interpreted in relation to a 
reference category. For all analyses, significance was assessed at α=0.05.  
Results  
Demographic characteristics  
We included 370 participants in the final analysis; of these, 41.1% (152) were male and 223 
(60.3%) aged younger than 30 years old (Table 1). Less than 10% of participants had an 
additional master degree and 13.5% of the participants were also working as faculty in a 
university. Approximately 22% of GPs were working in the Puskesmas and approximately equal 
proportions were working at the levels of district, regency and province. Although 67% of 
participants had attended a province-level conference in the last five months, only 5.4% had 
attended an international-level conference. In term of workplace facilities, 85.7% and 83.0% of 
respondents stated that they were working in healthcare centers that had no PCR and ELISA 
facility, respectively. Only 26 (7.0%) of the participants had had contact with patients presenting 
signs and symptoms compatible with ZIKV infection prior to the survey.  
Attitude to initiate Zika infection and associated explanatory variables 
There were 280 (75.6%), 335 (90.5%) and 334 (90.2%) who had positive attitude for Q1, Q2 and 
Q3, respectively. Data indicated that most participants (70.8%, 262) had a good attitude towards 
Zika testing among patients with dengue-like illness. In unadjusted analyses, age group and 
medical experience were associated with attitude. Those who aged 30 years old or older had lower 
odds of having positive attitude compared to those who aged younger than 30 years with OR: 
0.58; 95%CI: 0.37–0.91 (Table 1). Participants who had medical experience five years or longer 
were also associated lower odds of having positive attitude compared to those who had shorter 
medical experience, OR: 0.55; 95%CI: 0.35–0.86. In the adjusted analysis model, no explanatory 
variable was associated with GP attitude (Table 1).  
Discussion  
DENV and ZIKV are closely related flaviviruses with similar transmission cycles and disease 
manifestations. The diagnostics of Zika is particularly confusing in dengue-endemic countries 
because of similar symptoms and cross-reactivity with dengue. Front-line physicians considering 
Zika infection among those with dengue-like illness are critical to early diagnosis of Zika and 
mitigation of severe pregnancy-related complications. The present study found that more than 
70% of the frontline physicians knew that patients with dengue-like illness might have ZIKV 
infection; those with a history of visiting Zika endemic countries should be suspected of Zika 
infection and therefore should be recommended to be tested for Zika. This number is higher 
compared to previous findings regarding attitudes towards Zika-related issues [9, 10]. Altogether, 
these studies suggesting that attitudes towards Zika are influenced by the nature of the issue; the 
attitude towards general issue of Zika is lower [9] compared to attitude towards pregnancy-
related complications of Zika infection [10].  
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Table 1. Unadjusted and adjusted logistic regression analyses showing predictors of positive attitude towards Zika diagnostic testing (n=370) 
Variable n (%)  Attitude 
Positive (%)  
Unadjusted Adjusted 
OR (95% CI) p–value OR (95% CI) p–value 
Gender       
Male (R) 152 (41.1) 105 (69.1) 1    
Female 218 (58.9) 157 (72.0) 1.15 (0.73, 1.81) 0.541 - - 
Age group (year)       
<30 (R) 223 (60.3) 168 (75.3) 1  1  
30 or more   147 (39.7) 94 (63.9) 0.58 (0.37, 0.91) 0.019 0.80 (0.39, 1.65) 0.547 
Educational attainment        
GP (R) 337 (91.1) 241 (71.5) 1    
GP with master degree    33 (8.9) 21 (63.6) 0.70 (0.33, 1.47) 0.344 - - 
Type of occupation         
GP (R)  287 (77.6) 209 (72.8) 1  1  
GP and faculty   50 (13.5) 34 (68.0) 0.79 (0.42, 1.52) 0.484 1.06 (0.52, 2.14) 0.876 
Residency 33 (8.9) 19 (57.6) 0.51 (0.24, 1.06) 0.071 0.79 (0.34, 1.83) 0.582 
Type of workplace        
Community health center (R)  84 (22.7) 60 (71.4) 1    
Private clinic or hospital   150 (40.5) 106 (70.7) 0.96 (0.53, 1.74) 0.902 - - 
Public hospital  136 (36.8) 96 (70.6) 0.96 (0.53, 1.75) 0.894 - - 
Location of workplace        
District (R)  113 (30.5) 82 (72.6) 1    
Regency  140 (37.8) 99 (70.7) 0.91 (0.53, 1.58) 0.746 - - 
Province 117 (31.6) 81 (69.2) 0.85 (0.48, 1.50) 0.578 - - 
Attended a province-level conference        
No (R)  122 (33.0) 87 (71.3) 1    
Yes  248 (67.0) 175 (70.6) 0.96 (0.60, 1.56) 0.882 - - 
Attended a national-level conference       
No (R)  254 (68.6) 185 (72.8) 1  1  
Yes  116 (31.4) 77 (66.4) 0.74 (0.46, 1.18) 0.206 0.79 (0.49, 1.29) 0.343 
Attended an international-level conference       
No (R)  350 (94.6) 250 (71.4) 1    
Yes  20 (5.4) 12 (60.0) 0.60 (0.24, 1.51) 0.279 - - 
Medical experience        
Less than 5 years (R)  245 (66.2) 184 (75.1) 1  1  
5 or more  125 (33.8) 78 (62.4) 0.55 (0.35, 0.86) 0.012 0.70 (0.33, 1.48) 0.346 
Workplace has PCR facility        
No (R)  317 (85.7) 224 (70.7) 1    
Yes  53 (14.3) 38 (71.7) 1.05 (0.55, 2.00) 0.878 - - 
Workplace has ELISA facility       
No (R)  307 (83.0) 216 (70.4) 1    
Yes  63 (17.0) 46 (73.0) 1.14 (0.62, 2.09) 0.673 - - 
Workplace has access to journals       
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CI: confidence interval, OR: odds ratio, R: reference group 
No (R)  285 (77.0) 205 (71.9) 1    
Yes  85 (23.0) 57 (67.1) 0.79 (0.47, 1.34) 0.387 - - 
Had contact with patients with Zika signs and symptoms       
No (R)  344 (93.0) 244 (70.9) 1    
Yes  26 (7.0) 18 (69.2) 0.92 (0.39, 2.19) 0.854 - - 
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Our study found that, in an unadjusted analysis, younger GPs and who had shorter years of 
medical experience had better attitude compared to their senior colleagues who had longer 
medical experiences. This finding is supported by a previous study [11] explaining that Zika 
infection is a new re-emerging infectious disease and most information is available on online 
media. Younger GPs are more active in accessing online media compared to their senior 
counterparts. ZIKV has the potential to cause severe pregnancy-related complications, including 
microcephaly, and so it will be important to convey the importance of this disease to senior 
frontline healthcare providers.  
Our study found that only 14.3% and 17.0% of respondents were working in workplaces 
where PCR and ELISA facility were available, respectively. This suggests that most of the 
respondents were working in in workplaces that had no diagnostic capacity on Zika infection. 
Although diagnostic capacity was expected to influence participants` attitude towards Zika 
testing, our data suggested that this workplace facility has no association with attitude. 
This study might have some limitations. There are potential biases in geographical selection 
due to internet connection disparities; regions with less-developed internet infrastructures might 
be less well represented in this study. The limited number of samples in this study might restrict 
this study's generalizability to a national scope.  
Conclusion 
Attitude towards initiation of early diagnose of ZIKV infection among frontline physician is 
relatively high, however, the present study suggests that strategies for enhancing the capacity of 
medical doctors, and especially of old-fashioned physicians in Indonesia may be needed.  
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